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April 12, 2004 T O e S

VIA ELECTRONIC FILING -

Marlene H Dortch, Secretary RECE|VED

Federal Commumnications Commussion

445 12" Street, SW MAY 2 4 2004
Washington, DC 20554

Federal Comnumications Commission
Office of mm "
Re:  ET Dockets 98-153 and 02-380 e
Critique of Interference Study of :
Ultra Wideband Technology < .
(.l] '
Dear Ms. Dortch- ™ i‘
<3

‘ :
On February 18, 2004, the Coalition of C-Band Constituents (“Coalition™) submiw;d a 9
study (“Study™) conducted by Alion Science and Technology (“Ahon”) concerning the potential
for mterference to C-Band satellite earth stations from Ultra-Wideband (“UWB”) devices ! The
undersigned companies have analyzed the Study and produced the attached report submitted as
Attachment | to this letter. Our analysis determined that a significant part of the results and
recommendations of the Study are excessively pessimistic due fo the unrealistic assumptions used
by Alion in the Study When just some of Alion’s assumptions are corrected to reflect the real
world, Alion’s own analysis demonstrates that UWB devices pose no threat of harmful
interference to C-band operation

Please do not hesitate to contact us 1f there are any questions with this subrmission.

Respectfully submitted,

By Is/

Alereon, Inc.

Jeffrey L. Ross

Executive Vice President

7600 N. Capital of Texas Highway
Buldmg C, Suite 200

Austin, TX 78731

By. /s/

Broadcom Corporation

Jeyhan Karaoguz

Senior Principal Scientist - Communication
Systems R&D

16215 Alton Pkwy

PO Box 57013
Irvine, CA 92619-7013 No. of Copies rec d6,_____
List ABCDE
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By fsf

femto Devices
Jonathon Cheah, Ph D
President & CEQO
5897 Obertin Drive
Suite 208

San Diego, CA 92121

By. s/

FOCUS Enhancements
Michael F. Kelly

Vice President of Marketing
22867 NW Bennett Road
Surte 120

Hillsboro, OR, 97124, USA

By /s/

General Atomics Corporation
Dr. Michael D Perry
Director

10240 Flanders Ct.

San Diego, CA 92121

By: /s/

Hewlett-Packard Company

Frank Cloutier

Vice President and Chief Technology Officer,
Imaging and Printing Group

1000 NE Circle Blvd.

Corvallis, OR 97330-4239

By: /s/

Intel Corporation

Kevin C. Kahn

Intel Semior Fellow, Director Communications
Technology Lab

Comorate Technology Group

2111 NE 25th Ave.

Hillsboro, OR 97124

By: /sf

Institute for Infocomm Research
Francois Chin, Ph D.

Manager, Digital Wireless Department
Commumnications & Devices Division
21 Heng Mui Keng Terrace

Singapore 119613
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By: /sl
Panasonic / Matsushita Electric Corp. of America
Peter M Fannon
Vice President, Technology Policy & Regulatory
Affairs
1130 Connecticut Avenue, N W.
Suite 1100
Washington DC 20036

By: /s/

Philips

Kursat Kimyacioghu

Director, Wireless Business Development, BL-C
11069 McKay Drive,

M/S 48A-8J,

San Jose, CA 95131

By: /s/

Samsung Electronics. (SAIT)
Yong Suk Kim

UWB Project Manager Ph.D.
i-Networking Lab

Samsung Flectronics. (SAIT)
14-1 Nongseo-n1 Kiheung-eup
Yongin-si, Kyunggi-do 449-712

By. /sl

Staccato Communications
Dr Roberto Asello
President and CEO

5893 Oberlin Dr , Suite #105
San Diego, CA 92121

By: /s!

STMicroelectronics

Advanced System Technology Div.
Philippe Rouzet

WLAN/WPAN R&D Technical Manager
39, Chemin du Champ des Fillles

CH 1228 PLAN LES QUATES - GENEVA
SWITZERLAND




Marlene H Dorich, Secretary
April 8, 2004
Page 4

By: /s/

Texas Instruments

Yoram Solomon

General Manager, Consumer Electromcs
Connectivity Business Unit

12500 TI Blvd

MS 8731

Dallas, TX 75243

By: s/

TRDA Inc

Mike Tanahashi

Vice President, Research & Business
Development

2107 North First Street

Suite 370

San Jose, CA 95131

By. /s/

TDK R&D Corporation

Pat Carson

V P. Business Development
981 Ridder Park Dnive

San Jose, CA 935131

By: /s/

TZero Technologies
Oltac Unsal

Director

2735 Sand Hill Rd.
Menlo Park, CA 94625

By Is/

WiQuest Communications, Inc.
Matthew B. Shoemake, Ph.D.
President and CEQ

2 Prestige Circle

Suite 110

Allen, Texas 75002

By s/

Wisair, Ltd.

David Yaish

President & CEQO
15466 Los Gatos Blvd.
#109-253

Los Gatos, CA 95032
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ce’ Ed Thomas
Julie Knapp
Alan Scnme
John Reed
Karen Rackely
Steve Jones
John Wang
Susan Crawford
Jeffrey Neumann
John Gabrysch
Wayne T. McKee
Rosalee Chiara
Tom Tycz
Richard Engleman
Robert Nelson
Ed Jacobs
Ron Chase
Wilham Hurst
Rashmi Doshi
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A Critique of the Study and Final Report Titled

Evaluation of UWB and Lower Adjacent Band Interference to
C-Band Earth Station Receivers
By Alion Science and Technology

By

The MultiBand OFDM Alliance



Executive Summary

Recently the Coalition of C-Band Constituents (“CCBC”) commissioned Alion Science
and Technology (**Alion”) to conduct a study of possible ultra wideband (“UWB?™)
interference to C-Band satellite systems {1]. Alion concluded that at the present FCC-
authorized power levels eventually "the combined effects of UWB devices will
overpower C-band reception and render 1t impossible "

The conclusions of the Alion report are excessively pessimistic due to many unrealistic
assumptions Alion used in their study. When some of Alion’s assumptions are corrected
to reflect the real world, Alion’s own analysis demonsirates that UWB devices pose no
threat of harmful interference to C-band operation.

This report critically examines the assumptions in the Alion study and provides
correction factors to conclusively show that UWB devices do not cause harmful
interference to C-band reception. Three examples of these factors are given below.

1 The Alion study does not seem to account for an activity factor, which results in only a
few UWB devices operating simultaneously in realistic deployment scenarios. Our
activity factor analysis estimates that no more than perhaps 4% of the UWB devices in
the field will be transmitting at any one time, based upon targeted current and future
application usage models. We conservatively increased this to 10% to account for peak
load factors and uncertainties in predictions of the future deployments. This results in
an activity factor correction of at least 10 dB, or a factor of 10.

2 Alion assumes that all of the UWB emitters are suspended in space with a uniform
distribution in height between zero and 100 meters. While they assume that roughly 1/3
of these have losses commensurate with urban propagation, they do not include building
penetration loss for any of the emutters in thewr analysis. In reality, the vast majority of
UWRB devices will be indoors. We make a realistic assumption and place most of these
emitters in buildings. We repeated Alion’s analysis with 90% of the emitters randomly
subjected to a 10 dB building penetration loss. This results in a correction factor of 7.3
dB to be subtracted from Alion’s power levels.

3. Similarly, Alion used the FCC’s peak sidelobe antenna mask (47CFR25.209) for their
analysis of received power levels. It is more accurate to use average sidelobe levels,
especially when one considers that the analysis is based upon energy impinging upon the
satellite receiver antenna from numerous randomly chosen directions. We analyzed a
commercially available satellite antenna and formulated a revised sidelobe mask that
reflects the average sidelobes as opposed to peak sidelobes. We then repeated Alion’s
analysis with this antenna, and obtained a correction factor of 7.4 dB to be subtracted
from Alion’s power levels.

Just these three factors alone add up to a 24 7 dB (a scale factor of almost 300) difference

between the original Alion results and the results including these realistic, and yet still
conservattve, factors. According to Alion’s own conclusions, this difference is more than

1



sufficient to mitigate the interference concerns raised in their report, and would be
sufficient to support more than 1 million UWB devices in a2 5 km radus area. In
addition, we show that the Alion report also included unrealistic or overly conservative
assumptions about urban canyon path loss models, antenna elevation angles, and
frequency loss factors which would further reduce the potential interference levels seen at
the C-band receiver The conclusion is clear that there will be no harmful interference

caused to C-band receivers, and the FCC should support the current proposed limits for
UWRB devices

m



I

Iv.

V1

VIL

VIIL.

IX.

Contents

Executive Summary

Contents

Introduction

The Alion Spatial Emitter Distribution .
Building Penetration Loss

Antenna Modeling

The Activity Factor of the UWB Emitters
Earth Station Main Beam Elevation Angle
Path Loss Modeling

Corrections to Alion's Conclusions
Conclusions

References

Appendix A

v

i1

iv

11

13

14

18

19

21

A-1



